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IN THE CLAIMS 

1- (currently amended) A method for imaging an object with a computed 
tomographic (CT) imaging system, comprising the steps of: 

helically scanning the object with a multi-slice CT imaging system to acquire attenuation 
measurements of the object, the measurements including more than two conjugate samples, 
wherein a difference between a view angle of one of the more than two conjugate samples and a 
view angle of any one of the remaining conjugate samples of the more than two conjugate 
samples is nx, wherein n is an integer greater than zero; 

estimating at least one projectiona ^roj ec tion along a curved plane at-a^laae of 
reconstruction of the object using the attenuation measurements of the object, including the more 
than two conjugate samples; and 

filtering and backprojecting the attenuation measurements of the object, including the 
more than two conjugate samples, to reconstruct at least one image slice of the object. 

2. (currently amended) A method in accordance with Claim 1 wherein the more 
than two conjugate samples are located within a predetermined distance from the curved p lane of 
reconstruction of the object. 



has N detector rows, and fiirther comprising the step of selecting a helical pitch P:l for said 
helical scan, where P is a nbn-integer less than N> 



3. 



(original) A method in accordance with Claim 1 wherein the CT imaging system 



4 



(original) A method in accordance with Claim 3 wherein N=4 and P=2.5- 
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5. (original) A 
applying a non-linear interjpol 
backprojecting. 



6. (original) A 
interpolation to the 
attenuation measurements, 
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method in accordance with Claim 1 further comprising the step of 
lation to the attenuation measurements prior to said filtering and 



method in accordance with Claim 5 wherein applying a non-linear 
attenuation measurements comprises applying a Lagrange interpolation to the 



7. (original) A method in accordance with Claim 6 wherein applying a Lagrange 
interpolation to the attenuation measurements comprises applying third order Lagrange 
interpolation weights to measurements from four detector rows. 

8 (currently .amended) A method in accordance with Claim 5 wherein the CT 
imaging system has 4 detector rows, helically scanning the object to obtain attenuation 
measurements comprises the step of helically scanning the object at a pitch of 2.5:1, and said 
estimating at least one projection along the curved plane of reconstructionm c th od f u r t h e r 
comprises the step of estimating projections along the curved plane of reconstructiona p oa g yed 
piaa© written as 0[ =2&7t~y 9 0' 2 =2x~y, ft = \.2n-y, and 0\ - OAtz - y , where 
0[* 02>0$> and 0\ represent view angles in a curved plane for corresponding detector rows Rl , 
R2, R3, and R4, respectively, and y represents a detector angle. 

9. (original) A method in accordance with claim 5 wherein applying a non-linear 
interpolation to the attenuation measurements comprises combining weighted interpolated 
measurements with weighted extrapolated measurements. 

1 0. (original) A method in accordance with Claim 9 wherein the CT imaging system 
has 4 detector rows Rl, R2, R3, and R4, helically scanning the object to obtain attenuation 
measurements comprises the step of helically scanning the object at a pitch of 2.5:1, and said 
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method further comprises the step of applying weights to attenuation measurements for detector 
rov/s Rl, R2, R3, and R4 respectively, wherein the applied weights are written as: 



'50, +2ir 

t 2x 



where 6\ = p- p[= {3-2$n + y, 
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-50,- 



2x 



it j 



K 



0> +lf 



where 0 2 = =fi-2fr+y, 
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5fl 3 -x Y (3tt-59. 
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where <9 3 = £-1.2* and 
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2*) + ( 



2;r ; 



f2;r-50 4 



lit 



) 



71 



where 0 4 = P-0Atc + y> 

P\ = 2.8?r - p. # = 2* - r> # = L2tt- r, and # = 0.4* - / ; 

fix* fit * fit • 311(1 # represent view angles intersecting the POR for detector rows 
Rl , R2, R3 7 and R4, respectively, and 

/ represents a detector angle. 



1 1 . (original) A method in accordance with Claim 1 further comprising the step of 
applying a set of weights to the attenuation measurements prior to said filtering and 
backprojecting. 
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1 2. (original) A method in accordance with Claim 1 1 wherein applying a set of 
weights to the attenuation measurements comprises the step of applying Lagrange weights to the 
attenuation measurements. 

13. (original) A method in accordance with Claim 1 2 wherein applying Lagrange 
weights to the attenuation measurements comprises applying third order Lagrange weights to 
measurements from four detector rows. 

14. (currently amended) A method in accordance with Claim 1 1 wherein the CT 
imaging system has 4 detector rows 7 helically scanning the object to obtain attenuation 
measurements comprises the step of helically scanning the object at a pitch of 2.5:1, and said 



comprises the step of estimating projections along the curved plane of reconstruction cur v ed 
pfea© written as ft = 2&7r-y, fi' 2 = 2n-y 9 P\ = \2x-y, and fi[ = 0.4/r - y , where 
PI Pi . Pi > and PI represent view angles in a curved plane for corresponding detector rows Rl , 
R2. R3, and R4, respectively, and y represents a detector angle. 

1 5. (currently amended) A computed tomographic (CT) imaging system for imaging 
an object, said system comprising a radiation source and a multi-slice detector configured to 
acouire attenuation measurements of an object between said radiation source and said multi-slice 
detector, said system configured to: 

helical scan the object to acquire attenuation measurements of the object, said 
measurements including more than two conjugate samples, wherein a difference between a view 
angle of one of the more than two conjugate samples and a view angle of any one of the 
remaining conjugate samples of the more than two conjugate samples is n^ wherein n is an 
integer greater than zero; 
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estimate at least one projectio] 




along a curved planea &^pfeae of 



reconstruction of the object using the attenuation measurements of the object, including the more 
thaa two conjugate samples; and 

filter and backproject the attenuation measurements of the object, including the more than 
two conjugate samples, to reconstruct at least one image slice of the object. 

1 6- (currently amended) A system in accordance with Claim 15 further configured so 
that the more than two conjugate samples are located within a predetermined distance from the 
curved p lane of reconstruction of the object 



1 7. (original) A system in accordance with Claim 16 having N detector rows, and 
furilier configured to perform the helical scan at a pitch PA, where P is a non-integer less than N. 

1 8. (original) A system in accordance with Claim 17 wherein iV=4 and P=2.5. 

19. (currently amended) A system in accordance with Claim 15 further comprising 
configured to apply a non-linear interpolation to the attenuation measurements prior to said 
filtering and backprojecting. 

20. (original) A system in accordance with Claim 19 wherein said system being 
configured to apply a non-linear interpolation to the attenuation measurements comprises said 
system being configured to apply a Lagrange interpolation to the attenuation measurements. 

21. (original) A system in accordance with Claim 20 wherein said system being 
configured to apply a Lagrange interpolation to the attenuation measurements comprises said 
system being configured to apply third order Lagrange interpolation weights to measurements 
from four detector rows. 

22. (currently amended) A system in accordance with Claim 19 having 4 detector 
rows, and wherein said system being configured to helically scan the object to obtain attenuation 
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measurements comprises said system being configured to helically scan the object at a pitch of 
2.5:1, and to estimate at leasi one -projection along the curved plane of reconstruction said system 
is further configured to estimate projections along the curved plane of reconstructiona reagved 
plaa© written as fi\ = 2.%n-y,{5' 2 = 2x-y,fi = l2x-y, and & = QA?r-y , where 
01 02*02* and fi f A represent view angles in a curved plane for corresponding detector rows Rl, 
R2.R3, and R4, respectively, and y represents a detector angle. 



23. (original) A system in accordance with claim 19 wherein said system being 
configured to apply a non-linear interpolation to the attenuation measurements comprises said 
system being configured to combine weighted interpolated measurements with weighted 
extrapolated measurements. 

24. (original) A system in accordance with Claim 23 having 4 detector rows Rl, R2, 
R3.. and R4, wherein said system being configured to helically scan the object to obtain 
attenuation measurements comprises said system being configured to helically scan the object at 
a pitch of 2.5:1, and said system is further configured to apply weights to attenuation 
measurements for detector rows Rl, R2 f R3, and R4 respectively, wherein the applied weights 
are written as: 
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7t 



where 9, ~ = 0-2.&n+y, 
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1- 



7C 



r 56 2 - n 



where 0 2 = fi-j3' 2 =0-2n+y, 
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-S0j -K 

n 



i- 



7T + 50* 



TV 



whsre $ i =fi-fi' 3 = p-l.lrt+y , and 
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O 



l f S0 4 +2* Y ( -S& 4 -ff Y~]f 59 4 +tr y 
I * J I ■ * J Jl x J 



2n-50.X \(k 



2it 



r 50 t Y | f2x-50j 



In 



50< 

. 2n 



) \ 2it ) y 2tv 



p\<p<p\+- 



where 0, = 0-fi\ = p-QAx + y, 

PI = 2,&tt- y 7 fi' 2 =2x-y $ p\ =\2n- y 7 and p\ - OAx - y ; 

0l,02*0i* m ^ fi* represent view angles intersecting the POR for detector rows 
Rl . R2, R3, and R4, respectively, and 

y represents a detector angle. 

25. (original) A system in accordance with Claim 15 further configured to apply a set 
of weights to the attenuation measurements prior to said filtering and backprojecting. 
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26. (original) A system in accordance with Claim 25 wherein said system being 
configured to apply a set of weights to the attenuation measurements comprises said system 
being configured to apply Lagrange weights to the attenuation measurements. 

27. (original) A system in accordance with Claim 26 wherein said system being 
configured to apply Lagrange weights to the attenuation measurements comprises said system 
being configured to apply third order Lagrange weights to measurements from four detector 
rows. 

28. (currently amended) A system in accordance with Claim 1 5 having 4 detector 
rows, and said system being configured to helically scan the object to obtain attenuation 
measurements comprises said system being configured to helically scan the object at a pitch of 
2.5:1, and to estimate at least one projection along the curved plane of reconstruction said system 
is further configured to estimate projections along the curved plane of reconstractiona HGsgyed 
ptea© written as /?,' = 2.&r-y,^ - 27i-y>p[ =1.2^r-/, and p\ = OAtt - y , where 

P\ Pj> Pi> P\ represent view angles in a curved plane for corresponding detector rows Rl , 
R2, R3, and R4, respectively, and y represents a detector angle. 

29. (new) A method in accordance with Claim 1 further comprising the step of 
applying interpolation and extrapolation to determine weights to be applied to the attenuation 
measurements. 

30. (new) A method in accordance with Claim 1 wherein said estimating at least one 
projection along the curved plane of reconstruction comprises estimating at least one projection 
along the curved plane of reconstruction of the object using the attenuation measurements of the 
object, including the more than two conjugate samples that are located on only one side of the 
curved plane of reconstruction. 
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31. (new) A system in accordance with Claim 15 further configured to apply 
interpolation and extrapolation to determine weights to be applied to the attenuation 
measurements. 

32. (new) A system in accordance with Claim 15 wherein the more than two 
conjugate samples are located on only one side of the curved plane of reconstruction. 
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